Summary. The 
Introduction
The importance of follicle-stimulating hormone (FSH) for the process of follicular maturation and of luteinizing hormone (LH) for ovulation in the sheep has been appreciated for a very long time (Nalbandov, 1958) . More recently it has also been shown that the interval between the discharge of LH and release of the egg from the follicle is in the region of 21-26 h (Cumming et al, 1973) . The ability of synthetic gonadotrophin-releasing hormone (Gn-RH) to trigger the release of both FSH and LH in sheep has been documented in many studies (Ripple, Moyer, Johnson & Mauer, 1974;  Symons, Cunningham & Saba, 1974; Pelletier, 1976) . Analogues of Gn-RH have also been developed and many have been shown to have intense FSH-and LHreleasing properties in several species, including the sheep (Ripple et al., 1973; Fujino et al., 1974; Cruz et al, 1975; Kinder et al, 1976;  Willis, London, Williams & Butt, 1976 ). The present paper describes the results of a series of experiments which were carried out primarily to examine the effects of Gn-RH and two of its analogues on the time of ovulation and ovulation rate in the ewe. The effects of a number of other gonadotrophins were also examined.
Materials and Methods

Hormones
Intravaginal sponges containing 60 mg medroxyprogesterone acetate, MAP (Veramix: Upjohn Co. Ltd) were used for 12 days to synchronize oestrus in all experiments. The PMSG (Folligon) and hCG (Chorulon) were supplied by Intervet Ltd, Cambridge. The proprietary preparation 'PG 600', also from Intervet Ltd, was supplied in separate doses and each dose was stated to contain 400 i.u. PMSG and 200 i.u. hCG. The synthetic Gn-RH was from Abbott Laboratories (Chicago, Illinois) and the potent Gn-RH analogues, D-Ser (TBU)6-EA10 (Hoe 766) and (D-Ala6-des-Gly-NHj°)-LH-RH-ethylamide 205) , were from Hoechst AG (Frankfurt) and Ayerst Research Laboratories (Montreal), respectively.
All the hormone preparations were dissolved in sterile water. The PMSG and PG 600 were administered intramuscularly (i.m.) in a volume of 5 ml. Synthetic Gn-RH and hCG were given i.m. in a 2 ml injection. The Gn-RH analogues were given subcutaneously in 2 ml water. Experiment A The purpose of this experiment was to examine the effects of a range of gonadotrophin treatments on the occurrence of oestrus, the time of ovulation and ovulation rate in ewes treated with progestagen-impregnated sponges.
A total of 255 non-lactating ewes was used; they were 1-5 years old and had not lambed during the previous 10 months. Groups determine whether ovulation had occurred; the actual ovulation rate was assessed at a second inspection 11 days later. Raddled teaser rams were run with the ewes for 6 days after sponge removal and the flock was inspected daily for fresh raddle marks.
Plasma was prepared from the blood samples and LH was measured by using a double antibody radioimmunoassay with NIH-LH-S18 as standard and LER 13 74A for iodination (Hanrahan, Quirke & Gosling, 1977) . The antiserum was kindly supplied by Dr G. Jenkin (rabbit anti-ovine LH absorbed with TSH, DB5/5). The sensitivity, as calculated from the error in the amount of label bound at zero standard (twice s.d.) and the slope for each assay run, was 0· 12 ± 0-04 ng LH/ml (mean ± s.e.m., = 4). The assay of 1000 pg and 5000 pg quantities of standard added to a plasma sample with low concentrations of LH gave mean recoveries of 102 and 98% respectively. The intra-and inter-assay coefficients of variation for levels of 1-3, and 50-5 ng LH/ml were 17-3, 5-7, 18-9 and 11-8, 6-0 and 17-2%, respectively.
Experiment E
The purpose of this experiment was to determine whether ovulation occurred, in response to a single injection of a Gn-RH analogue, in ewes being treated with progestagen-impregnated sponges.
Sponges were inserted into 30 mature ewes on 5 August 1977. After 10 days, while the sponges were still in situ, the ewes were divided into 5 groups for treatment as follows: Groups 1 and 2 received 4 and 8 µg Hoe 766, respectively, Groups 3 and 4 received 4 and 8 µg 205 respectively, and Group 5 had no treatment and served as a control.
The reproductive organs of all ewes were recovered at slaughter 48 h after injection and the ovaries were inspected for ovulation. Raddled rams were run with the ewes between the 10th day after sponge insertion and slaughter.
Experiment F
In this experiment the occurrence of oestrus and conception was studied in ewes after treatment with progestagen-impregnated sponges and Gn-RH analogues.
Sponges were inserted into a flock of 55 mature ewes and the animals were divided at random into 9 groups on 5 August 1977. The experiment was factorial in design and consisted of a comparison of the effects of two doses (4 (Groups 1-4) and 8 (Groups 5-8) µg) of Hoe 766 (Groups 1, 2, 5 and 6) and 205 (Groups 3, 4, 7 and 8) given either 2 days before (Groups 1,3,5 and 7) or at the time of sponge removal (Groups 2, 4, 6 and 8) with Group 9 being kept as a control. Fertile rams were raddled and run with the flock for the first 6 days after sponge withdrawal during which period the flock was checked daily for evidence of mating. Pregnancy rates were established at slaughter, 26 days after sponge removal.
Statistical analyses
The continuous data were analysed by using least squares procedures while differences in class frequencies were tested by the G-test procedure of Sokal & Rholf (1969 (Table 2) . (100) 1-89 ±0-14 The incidence of oestrus and conception rate were similar for the two analogues (Hoe 766 and AY-25,205) and were not influenced by the different doses (4 and 8 µg) employed (P > 0·05). The combined results in relation to the time of administration of the releasing hormones are in Table 7 . The incidence of oestrus was significantly lower ( < 0·01) in ewes treated with the analogues at the time of sponge removal than for the controls or for ewes treated before sponge removal. The percentage of mated ewes which became pregnant was similar for all groups. (Braden, Lamond & Radford, 1960; Dziuk, 1965; Roche & Crowley, 1971) (Braden et al, 1960; Roche & Crowley, 1973 (Hoist, 1969; Boshoff, van Niekerk & Morgenthal, 1973) . This seasonal variation would also suggest that the timing of administration of ovulation inducers, such as Gn-RH, relative to the time of sponge removal should perhaps be later in the anoestrum than during the breeding season for best control of ovulation.
Findlay & Cumming (1976) (Moor, 1974 (Haresign, Foster, Haynes, Crighton & Lamming, 1975) . It is possible that the normal luteotrophic stimulus, a combination of LH and prolactin (Denamur, Martinet & Short, 1973; Denamur, 1974) , is absent in these circumstances and that the low levels of progesterone after sponge removal facilitated the release of endogenous gonadotrophins and that oestrus and ovulation followed.
The results of these experiments indicate that further research is needed before Gn-RH or its analogues can be considered as practical aids to control the timing or rate of ovulation in sheep.
